Ambulatory surgery has progressed from the practice of performing simple procedures on healthy outpatients to encompassing a broad spectrum of major procedures in outpatients with complex preexisting medical conditions. The choice of anesthetic technique for ambulatory surgery depends on both surgical and patient factors. The elaborate balance between quality, safety, efficiency and the cost of drugs is a key factor in choosing an anesthetic technique for ambulatory surgery. Although one of the most important factors for ambulatory anesthesia is rapid recovery, poor blockade of the stress response to noxious stimuli due to sevoflurane-based anesthesia can result in failure of sympathetic discharge blockade and an increased incidence of myocardial ischemia and cardiac dysfunction \[[@B1]\]. Apical ballooning syndrome (ABS), also called Takotsubo cardiomyopathy is a cardiac syndrome characterized by an acute onset of transient distinguishing left ventricular dysfunction associated with physical or emotional stress \[[@B2],[@B3]\]. We describe a patient with this condition after general anesthesia for hydrodistension of bladder for interstitial cystitis in an university hospital-based ambulatory surgery unit.

Case Report
===========

A 70-year-old female (weight, 42 kg; height 149 cm) was scheduled to undergo bladder hydrodistension therapy for interstitial cystitis \[[@B4]\]. She had a previous medical history of gastroesophageal reflux disease and lung cancer for which she had undergone a lobectomy 6 years previously and chemotherapy. Although she also had undergone hydrodistension of bladder under spinal anesthesia 2 years ago, she had a preference for general anesthesia this time. Routine preoperative laboratory investigations, electrocardiogram (ECG) ([Fig. 1A](#F1){ref-type="fig"}) and chest X-ray showed no abnormalities. Preoperative evaluation revealed no remarkable risk factors. Thus, the patient was considered as ASA PS 1 at the preoperative consult and we planned that she would undergo ambulatory surgery under general anesthesia.

Anesthesia was induced with 80 mg of propofol and maintained with sevoflurane at 2-3% in 50% O~2~ with 50% air via laryngeal mask airway. BIS value was maintained between 50 and 60. 50 mg of flurbiprofen was administered for postoperative analgesia soon after anesthesia induction. Either opioids or muscular relaxants were not administered. The surgery proceeded uneventfully until the bladder was extended when her heart rate increased from 80 beats/min to 140 beats/min and her blood pressure raised from 100/50 mmHg to 190/120 mmHg. Inhalation bolus of sevoflurane (8% sevoflurane with 8 L fresh gas flow) was administered for about 5 minutes and her vital signs were stabilized. No ECG abnormality was observed. After the incident, the surgery proceeded without any particular events and she recovered from general anesthesia 10 minutes after the surgery. She was transferred to a post anesthesia care unit (PACU). On arrival in the PACU, she did not have any complaints. Two hours after the surgery she began to complain chest discomfort and lower abdominal pain in the PACU. ECG showed T wave change ([Fig. 1B](#F1){ref-type="fig"}) compared to baseline ECG ([Fig. 1A](#F1){ref-type="fig"}) taken 29 days before surgery. HR and BP were 110 beats/min and 95/62 mmHg respectively. Although this was planned as ambulatory surgery, the patient was admitted to the ward for further follow-up. Five hours after the surgery she complained chest discomfort and chest pain again and another ECG clearly showed T wave inversion (data not shown). Echocardiography indicated the akinesis of the apical and mid segment with the basal function preserved, which were consistent with Takotsubo cardiomyopathy \[[@B7]\]. Coronary angiography showed no evidence of acute coronary syndrome (ACS). Laboratory studies including CK, CK-MB, Troponin-I and TnT also indicated no evidence of ACS. The concentration of plasma catecholamines were not examined. Heparin infusion was introduced for prophylaxis of left ventricular thrombosis but hematuria made it impossible to continue. She did not undergo supportive therapy including catecholamine infusion or administration of β-blockers or ACE inhibitors because the hemodynamics were stable. She did not suffer recurrence of the symptoms and she was discharged on the postoperative day 10.

Discussion
==========

In this report, we presented a patient who developed Takotsubo cardiomyopathy or ABS after hydrodistension of bladder, which was originally scheduled as an ambulatory surgery.

Takotsubo cardiomyopathy was first reported in the early 1990s in Japan \[[@B2]\] and named after its characteristic ventriculographic features. This disorder mainly affects postmenopausal females who experience acute physical or emotional stress \[[@B3]\]. The first symptoms and abnormalities on the electrocardiogram are indistinguishable from ACS \[[@B6]\]. Thus, Takotsubo cardiomyopathy is an important differential diagnosis of ACS. The first symptoms in most patients are chest pain and dyspnea and the most common abnormalities on the ECG are ST-segment elevation and T wave inversion as observed in this case ([Fig. 1A and 1B](#F1){ref-type="fig"}). Echocardiogram typically shows hypokinesis or akinesis of the mid and apical segment of the left ventricle and preserved systolic function of the basal segment \[[@B7]\]. Moreover, the coronary angiography usually shows normal coronary arteries or only mild luminal stenosis \[[@B9]\]. Thus, the wall motion abnormalities that extend beyond the distribution of single coronary artery and almost normal cardioangiography, leads to the diagnosis of Takotsubo cardiomyopathy as well as in our case. Prognosis is generally favorable, with an in-hospital mortality of 1.1%.

There are several case reports of perioperative Takotsubo cardiomyopathy. Takotsubo cardiomyopathy have been reported during eye surgery, cholecystectomy, hysterectomy, hernia repair, electroconvulsive therapy, carotid endarterectomy and induction of anesthesia \[[@B8]\]. Excessive discharge of catecholamines with activation of cardiac receptors and discrepancy in the distribution of sympathetic nerve endings and their receptors could explain the wall motion abnormalities \[[@B9]\], but pathophysiological mechanism is still uncertain \[[@B3]\]. Although the optimal management of Takotsubo cardiomyopathy has not been established, supportive therapy with catecholamine and β-blockers leads to spontaneous recovery in most cases.

Ambulatory anesthesia has grown and continues to grow in the ever-changing medical environment. In ambulatory surgery, postoperative nausea and vomiting (PONV) and poorly controlled postoperative pain are common reasons for delayed discharge, patient\'s dissatisfaction and unanticipated hospital admissions of outpatients. As opioid is one of the major PONV risk factors, its use in the ambulatory anesthesia is often replaced by multimodal pain management adopting local anesthetics and nonsteroidal anti-inflammatory drugs \[[@B10]\]. The α~2~-adrenergic agonist dexmedetomidine reduces central sympathetic flow and has been shown to produce anxiolysis and sedation \[[@B11]\]. Dexmedetomidine significantly decreased anxiety levels and reduced the requirements for supplemental analgesic medications when given before intravenous regional anesthesia with minimal respiratory depression. It is reported that the slower recovery from dexmedetomidine-induced sedation, as well as the occurrence of bradycardia, has limited its use in the ambulatory setting \[[@B12]\]. Although this technique can eliminate some of the undesirable effects of opioids, it sometimes provides poor blockade of the stress response unless the local anesthetics provides profound neural blockade of the affected area \[[@B1]\]. In this case, at the time of hydrodistension, sharp increase of HR and BP was observed due to strong sympathetic discharge. In the present case, any opioids were not administrated to the patient to reduce the possibility of occurrence of PONV. It is reported the blunting sympathetic responses after surgical incision (MAC~BAR~) of sevoflurane without opioid or nitrous oxide is 2.8% \[[@B13]\]. The alveolar concentration of sevoflurane was at most 3% at the time of bladder distension. Moreover, the effects of sevoflurane on the surgical noxious stimulation-induced norepinephrine response were inversely proportional to the dose. Sevoflurane does not suppress but augments the adrenergic nervous system responses to surgical noxious stimulation \[[@B14]\]. Thus, the anesthesia in the present case did not might not block the sympathetic discharge induced by bladder distension. In fact, the patient uneventfully underwent the same operation previously under spinal anesthesia. Complete blockage contributed to suppress the nociceptive response and innervation of bladder. Central neuraxial blockade such as sacral block after induction of general anesthesia or use of opioid such as remifentanil might have prevented the incident in this case.

In summary, we reported a case of unexpected Takotsubo cardiomyopathy under general anesthesia originally planned as ambulatory surgery. Improvement of surgical technique is making the procedures less invasive, but Takotsubo cardiomyopathy can occur in various situations. Anesthesiologists who participate in ambulatory anesthesia should be aware of the risk factors inherent in the patient, procedure, and anesthetic management for developing this syndrome, and carefully consider strategy of intra- and post-operative analgesia in order to prevent noxious stimulus \[[@B15]\].
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![(A) Baseline electrocardiogram (ECG) taken 29 days before surgery. (B) ECG taken at the PACU immediately after patient\'s complaint of chest discomfort.](kjae-62-484-g001){#F1}
